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PRODUCTION METHOD FOR AN ABSORBENT FIBER PRODUCT AND 
CORRESPONDING ABSORBENT FIBER PRODUCT 

The invention relates to a production method for an absorbent fiber product, according to 
which a parent fiber product is prepared comprising fibers that, on the one hand, lie at a 
statistical distance from one another and, on the other hand, make contact with one 
another at contact points. The invention also relates to a corresponding absorbent fiber 
product produced in accordance with this method. 

Fiber products such as hygiene products or so-called non- woven products like paper used 
for paper toweling, toilet paper and tissues etc. are very absorbent. The absorbency 
capability of a fiber product determines its quality and value. The prevailing types of 
fiber used are, for example, chemical wood pulp. 

The absorbency capability of a fiber product is essentially determined by the unrestricted 
volume achieved by such a fiber product. In this connection, the arrangement of the 
fibers which, on the one hand, lie at a statistical distance from one another and, on the 
other hand, make contact with one another at contact points, is of importance. The 
interstitial space between the fibers can absorb liquids of all kinds. The absorbency 
capability of the fiber itself also plays a role. 

Other well-known methods for the production of absorbent fiber products concentrate on 
producing a fiber product with absorbency capabilities that rely on the above mentioned 
arrangement of the fibers as well as the characteristics of the fibers themselves during the 
production process. Up until now, no additional means exist that can increase the 
absorbency capability of fiber products thus taking into consideration the specific 
characteristics of fiber products. 



DE 196 39 491 C2 describes the enlargement of the surface of particles such as granulate 
or powder, for example, concrete fragments so that, at least to a limited extent, particles 
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that absorb liquid are subjected to a liquid or its humid atmosphere until the liquid has 
penetrated at least into the surface area of the particle but preferably to the core. 
Subsequently, the liquid containing particles are radiated with microwaves until the 
penetrated liquid is rapidly evaporated and the particle structure bursts open. This 
method is mostly suitable for hard particle structures and the result of the method is burst 
particles as the liquid within the particle is evaporated. 

As opposed to loose particles that lie next to each other, a fiber product consists of a 
conglomerate of fibers which because of their characteristics stick together and hold 
together the conglomerate as, for example, paper. On the one hand, the fibers lie at a 
statistical distance from one another and, on the other hand, make contact with one 
another at contact points. 

The implementation of the above described method using fiber products of the type 
described above would render the fiber product unusable and would at the very least have 
detrimental drawbacks since the fiber structure and the conglomerate would be destroyed 
or burst in an uncontrolled manner. Furthermore, the intensive irradiation would 
thermally affect the fibers used in the fiber product and would thermally damage the fiber 
material which only appears to superficially increase absorbency. Lasting damage to the 
fiber would result in a rough paper product that would disintegrate easily when wet, 
which would render the fiber product less absorbent and virtually useless. No production 
method is known that tries to advantageously influence the absorbency capabilities of 
fiber products after production. A production method that would largely eliminate the 
unwanted thermal damage to the fiber material but that also would significantly increase 
absorbency of an absorbent fiber product is needed. 

This object is achieved by the present invention which comprises a production method 
for an absorbent fiber product whereby the absorbency capabilities of a fiber product are 
improved compared to the initial absorbency capability of the parent fiber product. 



Furthermore, the present invention relates to an absorbent fiber product produced in 
accordance with this method. 

The object of the present invention is achieved by means of a production method of the 
type described above where in accordance with the invention, 

the parent fiber product is treated with a fluid medium in such a way that the 
fibers are at least partially wetted and 

the fluid medium is rapidly evaporated by irradiation between the fibers, so 
that the evaporation pressure generated by the evaporating fluid medium has a 
kinematic effect on the fibers, which increases the distance between them. 

The invention takes into consideration the observation that an initial absorbency 
capability of a parent fiber product within the scope of an ordinary production method is 
limited by the usual mechanical influences on the parent fiber product within the 
framework of the normal production process. The invention recognizes that the initial 
absorbency capability mainly is determined by the statistical distance between the fibers 
in the parent fiber product. The conclusion of the observations of the invention thus is 
that as the distance between the fibers is increased the initial absorbency capability is also 
greatly increased. To this end, the fibers are superficially wetted by the fluid medium. 
Thermal damage to the fibers themselves from the irradiation which would have 
significantly compromised the tear strength is avoided. However, the invention also 
reveals that by exposing the surface of the fiber to a fluid medium and to massive 
irradiation undesired influence on the fibers themselves is largely avoided. Therefore, the 
inventive method ensures that after at least partial wetting of the fibers the irradiation 
predominantly affects the fluid medium as the irradiation rapidly evaporates the fluid 
medium. In accordance with the inventive method, a sufficiently rapid evaporation of the 
fluid medium will generate such strong evaporation pressure or partial pressure that it 
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has a kinematic effect on the fibers. The main effect of this is that the distance between 
the fibers increases. Thus the actual statistical distance between each fiber is on average 
increased. 

In other words, in accordance with the method of the invention, as the fluid medium 
evaporates it widens the accumulation of fibers in the fiber product. In a manner of 
speaking, this leads to a surface enlargement of the fiber product on a microscopic scale 
as the distance between the fibers, on average, is increased. Firstly, the fibers are 
superficially wetted with the fluid medium whereby uncontrolled infiltration by way of 
diffusion of the fluid medium into the fibers, as such, is prevented. Undesired impact on 
the fibers themselves is thus entirely avoided. 

The most important effect of the method of the invention thus is that the fluid medium is 
introduced in between the fibers and is evaporated in the interstitial spaces between the 
fibers. Correspondingly, the pressure generated by the evaporation works between the 
fibers and increases the distance between the fibers relative to each other. In a first 
embodiment of the invention, the fibers can exclusively be superficially wetted and even 
a penetration of the fluid medium into the surface of the fibers is avoided. In addition, a 
second embodiment of the invention provides for affecting the fibers themselves within 
the framework of a controlled step in which the diffusion of the fluid medium into the 
fibers is controlled and, as necessary, is permitted to a limited extent. Both alternative 
embodiments may be implemented as needed using suitable fluid media, suitable surface 
tension and/or volatility and/or viscosity and/or diffusion times when wetting a specific 
fiber and they are both described in further detail below. 

The proposed method has significant advantages during production of the fiber product 
itself. The conventional production method can be considerably simplified, firstly, 
because the structure of the fiber product does not have to be considered, since in 
accordance with the above described further embodiment the fiber product is 
subsequently expanded. Furthermore, there are significant advantages for the fiber 
product itself which, in particular, will be beneficial for hygiene fiber products such as 
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paper toweling, toilet paper or tissues. Less fiber material is needed to achieve an equal 
absorbency rate when using the proposed production method than would have been 
necessary using the conventional fiber production methods. This fact bears with it both 
ecological and economical advantages. Furthermore, the fiber product resulting from the 
proposed production method is softer than the usual fiber products thanks to the loosened 
surface. 

Preferred embodiments of the invention are described in the dependent claims and each 
offer advantageous means of delivering the fluid medium into the parent fiber product 
and/or means of making the evaporation process more effective. Furthermore, the 
production method is being perfected. 

In regards to the treatment of the parent fiber product with the fluid medium it has proven 
particularly advantageous if the parent fiber product is exposed to vapor deposition 
and/or vapor saturation with the fluid medium in the form of vapor. It may suffice to 
simply vaporize the fiber product since, depending on the intended use, such vapor 
deposition would achieve a partial wetting of the surface of the fiber. An intensive vapor 
saturation of the parent fiber product may, as necessary, also be performed. 

Additionally or alternatively, the parent fiber product may be wetted and/or saturated by 
the fluid medium in the form of an emulsion. 

Depending on the need, it has proven to be particularly advantageous in the two above 
described examples if the fibers are homogeneously wetted with the fluid medium. It is 
in particular appropriate to intensively vapor saturate or saturate the parent fiber product. 
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It has been shown that in a particularly advantageous embodiment of the invention the 
kinematic effect on the fibers in the fiber product compacts the fibers on the contact 
points. This result occurs when the distance between the fibers increases as the fibers 
move away from each other and they thus compact at the statistical contact points and/or 
junction points. The compaction at the contact points and/or junction points results in a 
smaller surface to volume ratio. At those locations, fluids are thus absorbed slower than 
at other locations. This positively affects the tear resistance of the wet parent fiber 
product treated in accordance with the proposed production method. 

The rapid evaporation of the fluid medium in the subsequent step occurs in a particularly 
advantageous manner if the fluid medium is rapidly evaporated by microwave radiation. 
Preferably, to ensure high power density the fibers are exposed to microwave radiation 
within a short exposure time in a rather high energetic area with high power density. In 
this connection, it is particularly useful to use microwave radiation with wavelengths of 
between lOOOnm and lOOOjim whereby high energy microwave radiation with shorter 
wavelengths is preferable. It is preferable to choose microwave radiation with 
wavelengths that are absorbed less by the fibers than by the fluid media. In this way 
undesired thermal damage to the parent fiber product is always eliminated since the 
irradiation virtually only affects the fluid medium. In accordance with the proposed 
method the irradiation does not affect the fibers themselves directly but rather indirectly 
by way of the kinematic effect resulting from the high evaporation pressure caused by the 
evaporating fluid medium. 

Preferably, the exposure time during irradiation should be short. On an industrial scale 
an exposure time between ljis and 1000ms suffices. In this connection, continuous 
microwave radiation is assumed. However, it is particularly advantageous to use pulsed 
microwave radiation comprising pulse lengths in the area of ns or less. Particularly high 
power density can be achieved using pulsed microwave radiation. To achieve the above 
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described kinematic effect on the parent fiber product, power densities of between 
10 3 W/mm 2 and 10 6 Watt/mm 2 are preferable, when using pulsed or continuous microwave 
radiation or any other type of irradiation. Such power densities are greater than those 
used for conventional microwaves which reach between 10 and 100 Watt/mm 2 . This 
difference in power density leads to an almost explosive evaporation of the fluid medium 
within the parent fiber product which then leads to the above described kinematic effect 
on the fibers. Such great power density can be achieved mainly by employing a high- 
performance irradiation source and corresponding precise focusing of the irradiation. 
These principles are valid for all types of irradiation. Microwave radiation is particularly 
suitable since absorption is high for the aqueous or vaporous forms of the fluid medium 
while it remains comparatively low for common fibers. 

In a particularly advantageous embodiment of the proposed production method, an 
additional step provides for the control of the time period between, on the one hand, the 
wetting of the fibers as the parent fiber product is treated with the fluid medium and, on 
the other hand, the rapid evaporation of the fluid medium by irradiation. In this manner, 
the scope of a diffusion of the fluid medium is directed between and/or, if necessary, into 
the fibers. Depending on the type of vapor deposition and the type of vapor medium 
used, this embodiment achieves, in addition to the kinetic effect between the fibers, a 
targeted influence of the fiber structure while avoiding inadvertent thermal damage or the 
destruction of the fibers. As opposed to other well-known methods which comprise 
bursting particles, depending on the surface energy of the fluid medium/vapor deposition 
medium, the present embodiment also ensures that the medium will tend to bind 
exclusively to the fibers, wetting only the surface without penetrating them. If necessary, 
the fluid medium can also be permitted to diffuse into the fibers. Since this process is 
determined by well-known time frames the amount of fluid (vapor deposition) medium 
that binds to the fiber or is inside the fiber can be adjusted for exactly. In this manner, 
the specified time period ensures that the fibers are only wetted on the surface, or in other 
words, ensures that the fluid medium binds only to the surface of 
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the fiber and fills the interstitial spaces of the fibers. If necessary, a longer time period 
may be chosen so that a greater or smaller part of the fluid medium infiltrates the fiber 
allowing for controlled and targeted effect on the fiber structure during subsequent rapid 
evaporation of the fluid medium. The evaporation pressure generated by evaporating the 
fluid medium can thus generate in the fiber fissures. Such fissures appear as changes in 
the fiber structure of the fiber product and may be employed for additional moisture or 
fluid absorption. The time period is kept short in a controlled manner to always prevent 
bursting or complete destruction of the fiber. The detrimental thermal effect on the fiber 
structure is also avoided with this additional embodiment. 

In connection with the above described embodiment of the method a subsequent step is 
added to stabilize the fiber structure whereby subsequent to the evaporation of the fluid 
medium the parent fiber product is treated with a fluid fixative. This fluid fixative may 
be introduced to the loosened fiber structure either during wetting/saturation or vapor 
deposition/vapor saturation and will stabilize and fuse the loosened structure. 

The object of the invention relates to an absorbent fiber product belonging to the hygiene 
product group that, in particular, includes paper toweling, toilet paper and tissues. 

In summary, the invention proposes a production method for an absorbent fiber product 
according to which a parent fiber product is prepared comprising fibers that, on the one 
hand, lie at a distance from one another and, on the other hand, make contact with one 
another at contact points. In accordance with the invention the parent fiber product is 
treated with a fluid medium in such a way that the fibers are at least partially wetted and 
the fluid medium is rapidly evaporated by irradiation so that the evaporation pressure 
generated by the evaporating fluid medium has a kinematic effect on the fibers, which 
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increases the distance between them. In this way the risk of inadvertent, in particular, 
thermal damage to the fibers is eliminated. Furthermore, the intrinsic fiber structure is 
left unaffected, or is only affected in a controlled manner. This prevents the uncontrolled 
destruction of the fiber structure and a detrimental effect on the fiber product, for 
example, to its tear resistance when wet. Instead, the proposed method achieves an 
expansion of the fiber product on a microscopic scale by increasing the distance between 
the fibers. In a further embodiment, the intrinsic fiber structure can be controlled and 
affected in a targeted manner if necessary, by controlling the time period between the 
wetting of the fibers and the evaporation of the fluid medium. 



